There is undoubtedly a close relationship between dietary vitamin E and selenium, but the nature of this is not completely understood. Rotruck et al. (1973) showed that the enzyme glutathione peroxidase (EC 1.1 1.1.9) contains selenium (as an essential cofactor), establishing one of its metabolic roles. Later work established the dependence of tissue glutathione peroxidase activity on dietary selenium intake (Hafeman et al., 1974) . The present study investigates the relationships between dietary selenium and vitamin E intakes and tissue glutathione peroxidase activity and glutathione concentration in the rat.
with Teflon pestle, in 2&40vol. of 0.9 % NaCl in O.O~M-EDTA. The homogenates were centrifuged at 750g for 15min at 4"C, and the supernatants then centrifuged at l00OOOg for 60min at 4°C; the soluble fractions were then removed for enzyme assay. The plasma fraction of the blood was removed by centrifugation for enzyme assay, and the erythrocytes were washed three times with an equal volume of 0.9% NaCl in O.O~M-EDTA.
Glutathione peroxidase activity was assayed by a modification of the method of Paglia & Valentine (1967) on the soluble tissue fractions and the washed erythrocyte suspensions. GSH (reduced glutathione) was assayed by the method of Sedlak & Lindsay (I 968) on whole-tissue homogenates and washed erythrocyte suspensions. The protein content of these fractions was assayed by Lowry et a1.k (1951) method, and the erythrocytes were counted on a Coulter counter. Alanine aminotransferase (EC 2.6.1.2) was assayed on the separated plasma. Tissue and erythrocyte glutathione peroxidase activities of rats on the different diets are shown in Table 1 . In agreement with previous reports increased dietary selenium intake led to increased enzyme activity. When the basal diet was supplemented with O.4p.p.m. selenium the glutathione peroxidase activity was significantly increased in erythrocytes, liver and kidney (P < 0.001 for each). Further supplementation to 4.0p.p.m. of selenium significantly increased (P <0.001) glutathione peroxidase activity in the erythrocytes only. These effects of selenium on glutathione peroxidase activity were seen at all amounts of vitamin E intake.
Rats on diets supplemented with 4.0p.p.m. of selenium had biochemical evidence of liver damage, with significantly higher (P < 0.02) plasma alanine aminotransferase activities than those with lower selenium intakes (196 and 90 units/litre respectively). This was associated in animals on the highest vitamin E intake with a significantly decreased (Jk0.05) liver glutathione peroxidase activity. This effect of a high dietary selenium intake on liver glutathione peroxidase activity was not observed at lower vitamin E intakes. Glutathione peroxidase activity was also influenced by the dietary intake of vitamin E. When the basal diet was supplemented with l00mg of vitamin E/kg, the activity of glutathione peroxidase was significantly increased (P ~0 . 0 0 1 ) in erythrocytes, liver and kidney. Further supplementation to 500mg of vitamin E/kg led to no further increase in enzyme activity. This effect of vitamin E on glutathione peroxidase activity was not seen in those groups of animals supplemented with 0.4 and 4.0p.p.m. of selenium.
The effect of vitamin E supplementation on tissue GSH concentrations is shown in Table 2 . Rats on a diet supplemented with 500mg of vitamin E/kg have significantly higher (P <0.05) GSH concentrations in liver and kidney than have rats on the basal diet.
Dietary selenium intake had no effect on tissue GSH concentrations.
Selenium as a dietary component affects glutathione peroxidase activity in all tissues studied and is effective over a wide range of vitamin E intake. The effect of dietary vitamin E on the enzyme activity is, however, only seen at low selenium intake. The results can be considered in relation to the hypothesis that vitamin E affects glutathione peroxidase activity by influencing selenium utilization, by analogy with the findings that microsomal selenium uptake is dependent on the presence of vitamin E in the diet (Caygill et a/., 1973) .
